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3. A Continuation of a Difcourfe about Vifi- 
on, mth an Examination of/ome late Ob' 
[ellions againfl it. "By V V illiatn Briggs 
M. 2). and Fellow of the College of 
Phyfitians. 

HAving formerly given a a Specimen of my thoughts a- 
bout Vtfion, I purpo/d to defer the publishing any 
thing more relating to it* till a more entire TreatifeQzbout the 
Particular ufes of the parts of the Eye inVtfion) had been 
finiflu* which I intimated my defigning at that time » but 
this will require the confideration ot many more years, and 
indeed the Subject is fo admirable, and may be of fuch ufe 
to convince the Scepticifmoi the age, that I hope it will not 
i>e timeloft : and if 1 have fufficient opportunities* or be 
affifted with theprattical Obfervations of others whom I dare 
confide in, I may perhaps add withal I the Pathology of chat 
Vfeful part, to make it the more acceptable to the World. 
In the mean time I have been prevailed with to make thu 
enlargement of the forementioned difcourfe, in order to the 
fuller explaihingmy thoughts* and the clearing forae diffi- 
culties which have been propounded againft it. 

In that fmall EflTay I endeavour' J to mew. 1. That the 
fibres of the Optic Nerve* as rifing from the two protube- 
rances of the thalami Optici, were more concern'd in Vifiott 
then either the Cornea, Humours, or J^etina fas they are 
confiderd by Writers in Optics) - 7 not only bzuulefenfation 



(a) In iff. Hook'* Philof. ColleHkits Nt. 6. 
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is perform**! chiefly in the Brain, and thefe other parts are 
but the tranfennte to its butalfobecaufein mAmaurbJis or 
gutta.ferena thefe parrs are free from any indifpofition ( the 
Eye appearing, as naturally^ without any fault j> tho the 
Fight is then wholly loft ; and therefore thofe I ihresok the 
Optic Nerve muft be principally affected , either by b be- 
ing ob(txuft;d 5 or the roots of'emcornpreft {about the tba- 
iami Optici, by fome tumour^ or too much pent in by a con- 
traction and extenuation of the outward coats cf the Nerves, 
or by any Confufion or Contortion of the fa id Fibres. 

2. I fhew there that the fupenor fibre in each thalamus 
Opticus had the greatejl tenfion, and the inferior the leaft ; 
as may appear from the former arifing from the topofthe 
thalami optici and having the greateft flexure thus O ; 
and the latter arifing from the lower part of the aforefaid 
thalami and having the leaft flexure thus v^, as may be 
judg'd from a view of thofe parts in the Brain } fo thac the 
Correfpondence of the former or latter \r\Jite m<\tenfion caus'd 
that correfpondence or Vnion in Vifion. 

3. It may be further noted that the intermediate or 
lateral Fibres in the fame Eye, tho diametrically oppoGte 
to one another, are laid to differ m ten/ion (Iby reafonof 
a more confidcrable flexure of the external then the inter- 
nal-^) whence two Stars or other bodies feen by the collateral 
fibres of the fame Eye fwhilft t' other may be fliurj appear 
diftinct and not as one, becaufe they are viewed by difcord 
Fibres of that fame Eye; which likewife is fo kept in its Or- 
bit by the inveflingparts, that it can't well be otnerwife. 

4. I obferv d thac the Optic Nerves arofe c feparately 
from thofe two Molecules of the brain, and befides have a 
peculiar advantage in rifing from thefe hillocks in this man- 
ner y whereas the otlter Nerves arife from the bnfisofthe 
brain in a flatter manner, and clef er together t fo that the ex- 
tream difference of their rife is very remarkable, and in. 

(b) See lionet. Scpulcbret. torn. 1. lib. 1. Seft. 18. Ol/{e.rv,.i, \. &. J. 
CO Set Fig. 1. in the fore-mentioned Collett. 1,1, 
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tended farely by Nature for fome extraordinary end.* Thus 
that of the Optic Nerves in order to their confent require! a 
corrcjponding ten/ion in their Fibres, orelfe Vilion had been 
always double, fince thofe Nerves arikfeparately from two 
dijHncl eminences of the brain: but the other Nerves ariling 
c'ofcr together ('whereby there may be a communzcationbe- 
cween their Fibres,) or belonging tofenfesthat require not 
Co minute di [crimination of objects as Vilion does , there need- 
ed not that exactnefs in the placing or tenfionof the Fibres. 

5. In the pofition of the Fibres of the Optic Nerves I 
fhew that they keep their difiincl order ^ and consequently 
that they are not mixt or blended together at the place of 
their connexion ('as was frivoloufiy fuppos'd by Authors before 
tofolvc the^'w'ow ofVifionj. And this 1 obfervd not only 
from what is noted in Manby Vej 'alius > J{iolan y and others 
in their particular remarks in this Cafe, but alfoby what 
Nature it felffhewsin the Chameleon and fcveral of the f<e- 
bler fort of Fifhes ; where they are fcarce join'd ; andthis 
(lie might intend in thefefmall or helplefs creatures (who 
turn thereby their Eyes to feveral objects and different confix 
at once,) to avoid thofe on all fides that infejt them, or to 
Catch the more readily their fleeting food; whereas others 
that have 'em clofer join'd view particular objects the better 
by looking more fteadily or intently toward one part, and 
areotherwife provided for in their food or their fafety. 

6. t obferv'd that in the infertion of thefe Fibres into the 
Eye ( where the Medullary part of them forms the l{etina) 
they fHU kept their dijknct /cries , and that they are much 
kept in ■', not only by being faftnt'd (or terminating) on the 
procerus ciliares , but alio by little tran/verfe Fibres (that are 
not defcribed in the Figure I have givenj which ferveto 
connect thofe that run d long-wares , there defcribed s and 
make the whole Coat appear in a glafs cf clear water like 
Lawn or Tiffany as I have fhewn. None that I know ever 

(c) See the i.Pigure in the forme* Colliftieiu^bere the Letter s tj>, f, d, &c.i/t the 
T.ye fhew thefe dinft Fibres of tb: IV^ini. 
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did hbefbre me, 'and thofe that have mention* d the fame ex- 
periment flnce (withouru.king notice hereof) have miftook 
my intent in it. For the putting the Retina in water is not 
to wafli off the mucous Subjtame , which Is its proper Sub- 
/lance ^ but 'tis to expand the librcsby the playing it up and 
down in warm water .,and to magmfie the Image of it by a double 
refraction of the lucid raies , which pafs through that and 
the Glafs that contains ir. 

That there is a little white /limy matter comes oft upon 
waffling the J^etma is true, and this ferves to fill up the inter. 
Jhces of the Fibres and thicken the Coat, whereby the Raies 
terminate the better* and pafs not through to the Choroeides, 
(which takes off in fomemeafure Mons r . Mariotte's objecti- 
on of which more anon; and this may be part of the [uccus 
Nutritius of the Nerve > tho however the Coat "may be as 
well faid 'fijtere fpecies (as they call it> or to terminate the 
Raies, as the Oil'd Paper does the turning Images in the 
Ls/tfiST//, notwithstanding it be in fome meafure diaphanous. 
Befides toward the bottom of the Eye the F ibres of this Coat 
converge very much or come clofer together, and Ms here 
that is the moft lively representation or -e xquifitejl fmfe of the 
object ,for w ch reafon partIy,asalfo partly from it's figure,! 
formerly took the liberty ofcalling it a Pupilla inverted. This 
lies in Men diametrically oppofite f to rhe Pupill^s the optic 
Nerve is plac'd in the forementioned figure .• but in Brutes 
more obliquely by reafon of the in fertion of the Optic Nerve 
more toward the inner Canthm ; (o that fometimes (as we 
may fee in Horfes uponjlarting) they are forc't ro turn their 
Eye accordingly.^ diftinguifh clearly objects that furprize 
them. 

7. But next of all I would have it obferv'd, that where- 
as I fay the intermediate Fibres gradually differ in ten/ion 
as they are nigher or further from the top of the Thalami op- 
tici> it may beeafily fuppos'd that they do it by fo Mz- 

(c) It Opbtb.p, 30. pubiifhed* A. T>. i6j6, 
(0 Fij. i. tutbofe rhiliSiCoUtttim. 

nute 



r «7s; 

nute Gradations , that the difference of rfiofe that are nigher 
to the Top , from the Superior of all , is very little (md 
therefore cannot make fo considerable a difference 
in the view of the parts of an Object J> but from thofc that 
are further off great enough , and the difference of the 
hightft fibres from the loweft , greateft of all. Befides I 
would have it obferved that 'tis the different tenfion of the 
Thalami Qptici , and not fo much a varying Expansion of 
them in the Eye, that makes the difference. For as the 
Eyt-d.ifcemsan Object more by the inward than outward 
Cf)i*', of Vifion : fothe5o«/may be well fuppofed tojudg 
ef or discriminate things abroad * not fo much by the our 
ward part of the fibres inferted in the Organ, as by them* 
■ward that terminate about the common Senfory in the brain 
and more immediately affett her. 

8. Whereas I mention fometimes the paralklifme of the 
Correfpondent fibres* I mean it not in a ftuQ. Mathema- 
tical Senfe (as I partly hinted at the latter end of that ElTay,,) 
but only their being as it were in cequilibrio or due poife in 
refpeit of their Situation ; and therefore if thofe fibres had 
been ftraight ('and not of a Curvd figure > as they are) I 
fhould have rather chofe to have expreft my mind by the 
phrafe of Mathematicians ■-, of their being 'ifi eodem piano, 
But my fenfe being underftood there need not be any ex- 
ception to the word , fince it was rot fo eafy to exprefs 
my meaning by abetter ; and therefore I fhall pafs by this, 
and proceed to more real objections that have been fent 
me by Mr. Newton our worthy Prof, of Mathematics at 
Cambridge (and other friends ,) relating to the Opinion it. 
felf. 

The i. Objection was made in the R. S. when it was ob/e&;. 
read there > which (as I. was told) was this;. in\. That it 
feem'd difficult to conceive how thotzfoft Medullary Fibres 
of the Nerve could have fuch a tenfion. But this is not hard- 
er to conceive than in that of a Spiders-Web, whofe Mu- 
cous Jubfiance and Expan/wiverv well anfwers to that of the 

Re- 



( 17* J 
Retina (whilft in its due pofition or Expanfion in theEyev) 
and as the leaft breath of Wind moves the one^fo the leaft gale 
of the Etherial or lucid matter catifes a vibration in the other. 

Further it was objected, That it was hard to conceive 
how Co-faff a body as the thalamus Opticus (being only a pro- 
tuberance of the Medullary part of the Brain; could make 
fuch, a difference in theScrefs or tendon of the fibres: But 
'tis apparent that upon drawing the Nerve from irfbrward 
(according as 'tis ftituated and runs toward the Eye) the^K- 
perior fibres are more upon the Strefs than the lateral, and 
Nature in thefe cafes is finer in her operations {"or to fpeak 
more properly the great Author of Nature is) then we are in 
our Conceptions of them. It feems fo efpecially in the for- 
mation of this Organ, where the Apparatus of its parts in or- 
der to virion is to curioufly contrive'dby the great Jrtifl 
and all is done as it were in fo fine Miniature and with fo 
fof't Touches ot his inimitable hand > that it exceeds as much 
the other parts or the human body 5 astbatdots eminently 
tranfcend the remaining frame ot the vifible World. 

a. It has been objected by others, That if the Superior fi- 
bres were more tenfe then the inferior we fhould fee bet- 
ter by raies falling on the tap than the bottom of the Eye, 
or fee an object better plac'c below our Eye ('when the 
raies palling in a Jtraight line from it muft terminate in the 
top fibres) then above it 5 when viceverfd they muft ter- 
minate in the lower fibres. To this I anfwer, that it does 
accordingly fall out fo * and this is a more pofitive and di- 
rect proof of my Opinion ^ for I appeal to any ma n's expe- 
rience whether the Characters in a Boo^appear not better to 
him , or he reads not better in it held about half a yard'un - 
der his Eye than fo much above it ^ or whether he does not 
more readily difcern or find out objects beneath than above 
him with the fame light: and this may be further illuftrat" 
ed by my d L d , Bacons experiment of a mans appearing bet- 
ter on the ground to him that is plac't on a high fteeple then 
vice verJL 

Hxperim <•■ Ctat>3% Nat Hi ft. J. I £ 
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3 It is urg'd That according to my Schemed, the fituatio* 
of the correfpondent fibres, the Raies of an object plae'l 
laterally (fuppofe toward the left Eye) could not fall upon 
the fellow Fibres in the right Eye ; for if it wereplac'tfo 
flamingly toward the left Eye the raies could not fall upon 
the internal lateral Fibres of both Eyes in that pofirion; 
but upon the internal of one, fuppofe the left Eye 3 and the 
external lateral of the right ■, which would caufe a double 
perception. This Objection I forefaw when I hinted ( in p. 
ij6. of theaforefaid Collection?) that Whether the Nerves 
decufated or not, it would be no prejudice to my Opinion, nay per- 
haps might more fully confirm my opinion where they do. In that 
paffage I had refpedtalfo I confefs to the inverfwn of the I- 
mage in the Eye being rectified in the Brain; tho that equally 
preffesany other Hypothecs, and the explication of the thing 
may be well enough underftoodby a blind man's judging of 
the pofition of an object above his headby touching it with 
one end of his (tick , tho the other end terminates under that 
ObjeHot in his hand: Andfo in our view of an object the true 
fituauon of therefpe&ive parts is not diftinguifh't fo much 
by the means of that end of the ray that terminates in the Eye 
as oft' other end that touches the Obje% ) from whence the 
vibration or protrufion comes. 

But to leave this which does not fo particularly con- 
cern me 3 I come to the objection it felfas it relates to my 
Opinion ; and tho it feems at fxrfl: view the molt difficult of 
all to oeanfwefd>yet it may be determin'd by the Experi- 
ment it felfy better than by the Scheme (m the Philof. Col- 
lections,), where the Eyes are not dx^.n'm that pofition that 
is here requir'd. Now let there be plac't an object near the 
left Eye of any perfon (but not fo near that Eye as that the 
Noie might hinder the rays from falling on the right, be- 
cause it is to be feen with both) , and v, hi 1 ft that perfon looks 
on it let a By- (lander obtetve the pofition of both Eyes, and 
he (hail fee that the pupil of the right Eye istum'din a. 
very obkque manner to the object, whereas the pupil of the 
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left is fcarce fo at all, whereby there will be three parts to 
one mote in the diftance of the papilofthe right Eye from 
the external Canthus fas maybe judg'd by the proportion 
of the White that appears) then there will be in the other 5 
fo that the poiition of the right Eye in refpecl of the left 
is as in Fig. 5. 



a. TheObjeB. 

b. The left Eye, 
C. The right. 

d. d. The Pupils. 

e. e. Two internal-lateral fibres •» 

f. f. Two external- lateral. 

g. g. The Optic Nerve's. 



Hereby it appears that if the Object be foplac't that it 
isfeen with both Eyes, the right Eye accommodates it felf 
to the pofition of the left, that the rays fkrikeeoyre/pondent 
Fibres y and the percuffion or Vibration being toward the 
bottom or Papilla ol the Eye for near its Axis) where I 
before obferv'd Vifion to be chiefly performed, a fmall turning 
©f one Eye to another will make that accommodation. 

Moreover as this accommodation is made in an oblique 
pofition of the object, fo is it more readily done in a direH 
pofition of the fame ; and this we may perceive in an Object's 
retiring in zjtraight line from the Eyes , whereby the Pum 
pils gradually devaricate ; as on the contrary> they converge 
when the Object is feen very near them, and that fo for- 
cibly that 'tis a pain to hold them long in that pofture. 
Now by this various incidence of the rays fometimes on 
the internal and fometimes external Fibres ('according as the 
Object approaches or recedes from us) its varying pofition in 
refpe£r. of diftance from us , is perceived* tho it recedes 
from us in a (Iraight line^ and at the fame time be equi-diftant 
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from the Horizon with our Eyes. In Brutes a.lCo we fee 
their Eyes accommodate themfelves in their viewing a /in- 
gle object: But however the rays feem to fali here more 
readily upon the external Fibres, becaufe of the oblique in. 
fertionof the optic Nerve , and therefore they do not Co in. 
differently turn their Eyes to difcriminate the Motion of 
objects as we do > nor is their Sphere of Vifton (9 
large. 

4. But to proceed to other objections 3 The cafe of 
Crofs'd-ey'd perfons by birth (that arefo from a fmall<w?ft>r- 
tion of one of the Motory Mufcles of the Eye) I have con~ 
fider'd at the end of the / or ementiond <* Effay, and (hewn 
withal why a Morbid strabifmm, or more-violent contor- 
tion of thofe Mufcles after great eonvulfions of the Nerves, 
caufes always a double Vifton (to which the inftances out 
of Dr. Willis, &c In p. I j6. of thofe Collections do 
refer ; ) which problem was fo hard to confider of by Plenu 
pius^ and others before j and indeed can fcarce be folv'd by 
any other Hyotbefis. 

5. It has been urg'd That the tenfion of all the Fibres of 
the Optic Nerves might be uniform, notwithstanding the 
greater flexure of the Superior i becaufe thefc latter might 
be longer, and confequently might not have a greater ftrtfs 
upon the thalami Optici then the lateral; As, if the arm of 
a tree grows bent 9 the Fibres on the protuberant part feem 
not more firetcht then on the concave fide, but to take only 
a longer compafs. To which 1 anfwer that fen fe evinces 
the contrary in our cafe (as I fhew before), and if any one 
draws out the Optic JVm/e ftraighc forward from the thala- 
mus Opticus, or as it lies in its Natural pofition^ he will 
plainly fee that the top Fibres prefs more on the fubiacent 
medullary Protuberances then the lateral or, make a deeper 



(4) I»M? 7* tftot Philof.C»Ue8iias No, 4, 
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impreffion. BefideS to anfwer one fimilitude with ano- 
ther, we may obferve that the Fibres of thofe Mufcles that 
extend the leg, and bear-upon the bow of the knee,feem more 
Jlrecht and vigorous in their a&ion then the contractors that 
run in the hollow under it; and this was admirably contriv'd 
by the WifJom of ourgreat Author (and may be unanfwer- 
ably objected to the followers of Epicurus^ who fay the 
parts of the human body were made 'without any defign ; ) 
for fince thofe Extending Mufcles of our le^gs are much pent 
up and hindredin their aftion by the pofture of the Child 
m the Womb (which lies with its knees up to its mouth*) 
that defeU'is excellently compenfated by the natural tenfiou 
and petition ofthe faid Fibres, or c\CtMan could never go 
upright, 

6* It has been urg'd That the action of Virion was uni- 
form* and therefore requtr'd an uniform ten/ion of 'all the Fi- 
bres. To which I anfwer, that tho in the view of the intire 
ObjeB, or its place by both eyes, it ought to be fa, and 
that therefore it was done by correspondent Fibres fas I have 
formerly expla'rn'd) »* yet in a ftri£ter view of 'the parts of the 
fame Object by one Eye, there is a difcrimination. For 
toinftance in a body of themoft firrrple figure and colour,' 
(asfuppofeaG/ofoa/Zm/, or of Fire) that mould be feen by 
one Eye only, 'tis certain the Eye diftinguifhes the different 
parts in their extra'pofitions, or diftinft fituations in refpecl; 
of one another , tho they be all of apiece as it were other- 
wife: and unlefs ic were fo, I fee no reafon why that red 
Globe fhould not appear only one red/pec^ Or a Globe of 
fire as a lucid point : Now this dijlin^uifhing of the parts is 
eailSy conceivable to be done by the difiord Fibres of the 
fame Eye. 

7-. Laftly ic has been urg'd That the Fibres of the Choroei* 
des feem more adapted to Vifion thence ofthe ^«2#, 
becaufe thefelaft did not fiftere ffcecies (to ufe their phraft) 
as tranfmittiog the colours of the former ; and befides fome 
JBIood-veffels running araongft, em would interrupt the 
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image ; and laftly fenfation iculd be better continued t° 
the, Tenft likes of the Pm >*jfty bytheoae, fchen.to'tK e 
brain by tht fifter ofilse.otiJeru 

Although this lair. Obiethon -does not dk'ectiy fhikt* a* 
my Notion of Vifion (hsc+iuc.a<c6erojp8?ukM£ of.Pt&res 
may be underload; as. w t t\l in one as t'other,) * y^tiit may* 
sot be amici's to jconfitier particularly J be4rt& 1 j&ye 
ftwnierly aliened; anddo ftiH j .that Vtfj&h cm bffflO way 
better performed then by the" £&'fofcr ofth.e\J{etimf\ liowievei' 
other fcnfes may require In their acTion a greater//^?/;ih the 
Membranes that are lubfervient, to them* which fbme of 
late will have to be the only instruments of fenfe. ffirft 
then it is certain that /as lfaid before) the/(#WH$i3© 
more tranfparcnt if to much as the m'dpfyo in the lantern^ 
which yet ferves well enough to intercept the turningi- 
wages of it. Secondly, That being of a n>/tfW//j c o!our t and 
refembling thereby the white Paper inthedark houfe, it 
is fitter to receive the images of colour 'd objecls then the 
darl^Jhadeci the Choroeides. Thirdly, It being the more 
inward or medullary expanjion of the Optic Nerve it can more 
intmediatly tranfmit any motions to the Meditullium of the 
brain (or the common fenjory) then the other part, which 
by its continuation to thepia mater does not reach it • and 
this I urg'd formerly, which has not yet been anfwer'd by 
any oiMonJieur Mar(otte's followers. Fourthly»Thei' 1 /W-' 
^/f/fiunninguponit is as well an objection againft the 
Choroeides (if the latter be not chiefly a Plexus of the fame 
as has been lately well argued,), becaufe^ coat lies under 
the Retina, and confequently under them too* and there- 
fore hereby is only prov'd that in fome pofitions of our 
body, or in fome stations, we do not fo well view an Ob- 
ject as in others* and this is very true. Fifthly, As to the 
Tenfnefs of the Fibres, I before obferv'd that the Retina 
has as much as thofe of a Spider's Web t and this is fufficient* 
nay more fuitableto the finer ftroaksof the etherial or lucid 
matter and the nice offings of thisfenfe* which is not re- 
quired 



required in any other : and therefore the fame objection 
may lye againjt the Constitution sfthebrmnit felf, which con- 
fifts of foft medullary Fibres that are however fit enough 
to receive or propagate any motion* and whilft they are 
fill'd with AtwnJ jjnrits may be allow'd to have the like 
Tenfnefs, or refinance that a loc\of Wool has, or a Spider's 
Web. And if I may be admitted to carry on the fimili- 
tude$ As that little Animal in the Centre of its foft circumtend- 
ed Fibres is fenfible of the leaft gale of Wind,, or is ala- 
rum'd by the leaft noife or touches of its prey or of an enemy 
from any Quarter, by the delicate expanjion of 'its Fibres." 
So may the Sou! much more (in the common fenfory) being 
Jurroundeddy Fibrilla of expanded Nerves and of a finer make $ 
apprehend from what Quarter the feveral motions come 
from abroad,and more minutely perceivf the difference of 'em in 
refpeft of the diverfe Organs of fcnte and the different fine-* 
nets or tenfion of thofe Nerves that belong to the fame. 



SOme faults being committed by the PrefsintheiVwW D//. 
couffe to this, m the Philof. Colle&ions, Numb. 6. maybe thus 
fiorreded. Pag. 170.110. 29. for even and fight , read even and in 
ft*, p. 173. 1. a8. tot fight, t.fite. In thcMargents of pag.170, 
173. 176, to Fig, i, add thcChara&ers i,h 
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